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(54) IMAGE DITHERING APPARATUS PROCESSED IN TIME DOMAIN AND SPACE DOMAIN 



(57) Abstract: 

PURPOSE: An image dithering apparatus processed in a time domain 
and a space domain is provided, which strengthens a gamma table to 
improve an image resolution using a dithering technology assembling 
the time domain and the space domain. 

CONSTITUTION: The apparatus comprises a gamma table(31) 
operating gamma processed as an input signal. A counter module(33) 
calculates a row count value and a column count value by counting a 
vertical synchronizing signal, a horizontal synchronizing signal and an 
image pixel clock of an LCD image control system. A dithering value 

generating module provides a dithering value as to each pixel | 

according to the row count value and the column count value, and includes matrixes having different values respectively. A 
calculation module(32) calculates the dithering value reducing bits of an output value from the gamma table and an input 
image value. 
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(72) *«8* r fl9*M 

Cfl «£eM ^ Ej-e] A] E] S^efo) ae 2] E m22Sl^l 

^313! 

cfl «?HJ *°J *£H22 1 ell °J 8<d *1 

tfl ^ * M +f£E 1 60 ell °J 1 £ *1 1 0^63. 
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(54) £°H°J 51 £ol) 0 JiAi H5.^]^slfe 3,^3 2^ 



£ l^-fr LCD 3*111 cl^JflolSl ^^£f ^Al?l7l ^Sr><^ A|;z> £^0] ^ £D flo]o)lA^ HS^s]^ 

4*1 (image dithering device) °fl #7l ^1^ Aljre. SS^l^Sjc ^} D HGamma)f 4^ 

31 °11- (Gamma Table); t 1 ^ 1 -tl 5: (vertical synchronizing signal) , a];£ (horizontal s 

ynchronizing signal) % LCD s}-# *fl°l ^li^'Sl SK V ^ H #^(image pixel clock)* Tfl^H ^1 7)]^& * 
f^l Tfl^SM- tftSrfe Tfl^ if- (counter module); ^1 7))^ ^ ^1 ^l^^t°fl 4^ 4^ 5ji3ofl cfl*l 
(dithering) ft* ^l^^Jil, Zf7l 4=. &s-,g- £fe iS^if i^5>^ ^3 & a}.£ if- (dithering value gene 
rating module) ; ^ LCD t]^s.^}o]s] oj^ HHiHt- $^7l ^M, t]]o]M-s.»z\ &4 3H>V 

"lit ^i^lfe &-§- Tfl^sVfe 7fl# £1- (calculation module) ;£ o]^o]^t\. nlE (bit) a] 

t!- £")1°J #£°1M ^ Si7l nfl^oii, L cD c)*lfl cli^iHloiei ^Aj-^ ^4 ^a^o| tg^sj - 0)4 



£ 2 

£ l£ <a«V^o] LCD21 ^ ^^1- 44tfl ?}o)4 

£ 2fe £ 4€- c]^^ (dithering) 7)^S] 44<£ ?loj4. 

£ 3£ £ 2°1H 44>3 7)1^ 5L!-(count module)^ *i ^Sj-§- £^2}*I 3°14. 

£ 4fe £ 2°1H 44^7^ 2.1- (calculation module) 2} *J -?sJ# ?H4. 

<£<g2j aj^sV gig 

t^gsi 42-*] 

£ iJ-'g-g- LCD 3*1 *y 7l#(image dithering technology) <H) ?H4. 33- ^afl*} o.sfc LCDS] 



18- «1S LCD 4^} 5fl°W. 3 «J^E7} 24 - «1H £3 4tf °M*1 C1MEU4 «W# 0 H*1# 

44*i ^ SiXUHS, #7] SrtfJEir cg^-g. ais £4. 3£ <LVf-H>l-$ 4<g= z}-aJ}o] ^ofl «) 

tfs] &3rt-°l 44\+4fe ?H4. nalt.V §-7)1 *)sl*M 3$ 7l£Sfc aj-jj- 3 (scaler) 7)#, ofl# fcoj 

tW8 (dithering) 7l#o] 014. oj^o] 7l£<HHfe 33 AlJif - $««M *d°fl 4!** "S3 ^U-S. * 

7}i\SL ^ *M$4. #-g- ^Jitt a#*rfc -t]£t-£ $±7} ^4. 



^&14, s^*!*! *|bW i«# £*ja. sfl4. 3*1«8£ 2*>« *HW*1 ^S«4. 3* 

4 SH*1 ^ 7>7.| i^-l-o] $33 ^ 51 o. B | i 2M- ^SL $14. 

t^o] °|-?-Ji4 4tT 7l-t"^ SMI 
£ SrtfEl- tf-WM ^ £"H?10| 2t€ C)^% (dithering) 7l## o|-g-£ 3H V 

^e] 9} n ^1**1-71 ^ 5! o)4. 

4 ^^21 4# -Sf3£ *^^l7l7l 4He>^ 7^p> Efl oj# (Gamma Table)* *JM^jl, *\Q S 

Snflolol cl^% 71^* »)-8-^ ^ *13 ^] « a ^**r7l fl^ 5J°|4. 

■& t^s) 3* ^^fe §r7) ^^«H| sjsH ^^|^« 5io)4. ae14 ^ % ^ -a*H#<H| 21*11 £ 

Ji. ■& t^sl %r*A « •a^lfil 4°<f*l « «r7i ^l*i ^^^s^-eI WW fil^M -8-014711 °1^<H^ ^ 
514 
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* 44 4^14 4$ O.ii.44 4* 444*] ojifll ^JolJi, o]S. ?]Sfl * fl«34 *H$£]^ ^j* oVu|4. 

*«S 21 74 $ 4* 



£ 1* LCDS} SH)- *)H q-E^ sMc}. £44 u>S|. go], LCD 44 *1<H 4^8* 44 

4i<» 444 44 4^3. £44 o>^aa-»cl^«i 444 (ADC) -fry (10); 4± £* 4tfls)* 44! 44 
4£» 4°d4* 44 i?1144 -fry (image scaler unit) (20); 44 ?! ^4 £°1142] 44 % 7l#* ol*44 d) €• 

his(«i# bit) # 4fe *m*i* 4 ^*nm(o«#i-«H.6bit)#afe^^ hmeu «im*u, 44 

1 4i*fl)°l 44(50)3. ZL 14# #34* 44% -B- (dithering unit)(30): g ADC 44(10), 44 &*W8l 
*4(20) £ 44% 4^(30)4 4*4 *H4* *W 4^ (control unit) (40) ;.9-5L °l-f-<H44. 



£ 2* * ^ofl 4* 44% -B-y (30)21 4H*I4 44vfl ^44. #7] 44% 4^(30)* 10- 4B 44 E fl 

4 4 (Gamma Table) (31). 7j) ^ (caculation module) (32) , 7%*c 3. f- (counter module) (33) 3l 44% 4# 
5) £4 (dithering value output module) (34)* 5.444. 44% 44°ll $JoH ^^o] S}£. ^ o]x\Q<>\ bjIaB ^j- 
* BUS* 4*344* 41H 44 344. 44 3Mi-(31)°fl Sltr 44-°-.sL ?144 4efl4 H144 4°fl ^ 7 |fe 
f- 44 *U sH£4 ^ 44444 344. 44% -frVi (30)* 3444 8-*»)S 44 3)44 tfl4°fl 10- «m 44 
3144(31)* 4*44. 44 3M4(31)°ll 4*fl 444 4^44 foj, ^EflS] 8-a|B 3144* 10- 4H c|o1e)s 
€4. 



£ 2°fl4 £44 44 44, 44 4*]% *y (30)* 314 £*(33)* 4*44 44 44 4x(vertical synchroni 
zing signal) (VS), 4% 44 4 £ (horizontal synchronizing signal) (HS) ^ ^ -fi #4 ^2 (pixel clock signal) 
°fl 4* R_ct 4* 31^4* $ 14 C_ct 4* 444* f^l* 4#44. n 4* 44% "HS^i (dithering matri 
x)* R_ct ^* ^1^4b ««4 C_ct &* ^1^4^ f 1 !^ 4«r°1 &(DV)* *^*4. -*7l 7fl# £f-(32) 

* #4 iHH* ^ 4^1% SJt(DV)°l] 21*11 10 (10 -bit image) A oH4 ?ll#4i, 44^ S:4# 

^44 fltiM 8-nlS *«l 44* *^44. 



44% ^SSjiii* 1671)5] 4-sL 4*=rSl 4-HlH n°]$3. 44=1* 4X4 iS6)iolul i cflo|e)fc *>7l 
a H14 DflMSjii cflolE)6]c|., c]^j^ ieej^^ o. ^ 5.^(33)01] o]5>ai t^s]^ R_ ct St* 7fl^5 r 

* ^ 14 C_ct &* t^1^s>^ f^ion o^sH ^)H^4. -^ojsHl Visits., 4^^ iii^ 44 £ H 

4 44-^4^^^1444.44% «flB4^fe 0-15^1 2^*4*4.44 »ll < i*44% "fls^ifil 2x2 4» - 
fflS^iMl Ait^ *4* 30<*1 s)7fl 4H. 4 2 7))Sl 2X24^-- D llH%>i^4* Ail-si f-4°l 44 263! 344 
44. 44 5. 1* 44% "HH^ifi] 4 44hH 4°14. 
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S. 3* Tll^ .5L4(33)4 4 434 344. £44 44 44. 44 7)]^ it (33)* 7fl^4 (frame c 

ounter)(331), ^1 7)] ^4 ( r0 w counter) (332) ^ 7j] 4^7) (column counter) (333)5. 4444 5H4. 4 4*3 

4 ^SfloJoflAl 7fl^4 (332)fe 2- alS T^Mcf. zfzj-o) 3)1 #Sf ^i(Dclk)4 *))-g-4o)]Ai i *J ^7>S)uI, 
C_ct ilt* Tfl^Hr #344. 444 t]^5g £4* 4^44 4*r<4 44% 44(30)4 7)1^4(332) 

5 #1 7fl^4 (333)4 4f-H 4* 44444 *]«H 4-4S 2.4<Q 7j)^4 (331)» 4444. HJfl4 7fl^4(33 

1) *r 44 44 451(VS)4 4421 afl*7H*l i 4S) ^7 r 34. 41 7)1^4 (333) tr 444 HSYNC 44 *1«H4 S 

2) 1*3 7)1^4(331)4 2- HIS 444 d|o)els. a)3}-44 ; ^A|o)] 7fl^4 (333) 4421 YSYNC 4*4 44<>)l4Tr 

= 314 7)]^4(331)4 2- HIS 444 nflolEjS. 4444. A o V 7 |<4 £0. wj-Al 0.3. 167fl o^ jj^ H£)l<y^ 5L^7 r $ ^ 

4(cycle)# $4 $4. 44% 4 43 it- (34)3 43* 4^ (pixel) 4 44 ^ = 3441 ££€4. 444 444 
51* 44 £°fl<y ^ 5-4 £»I|SW4 44%4 -g-AH] ^*>7fl $4. 



£ 4fe m S.l-(32)4 4 ^44 5144 444. 5=44 44 24, 7fl# 3.^(32)* ^3fl&l (comparer) (321). «fl 
4 (adder) (322) ^ 4£*-§- *)14 7l (overflow controller) (323) S. 4-?-444. 3 *B 4 (321) £44 444 4* 
4 — ^ 44% #3] 7j-Ai.( substractlon) ^. ^^5>jl, ofl d (322) "A 44 4 (carrying clock) 4 4344. * 4%4 
^^HHl o]s}<H, £££ $#4 £o. 4 itfsH, H |i t o &(DV)2] HjESf ^.oj^v 5jol 

4. °flc-|(322)te 444 4421 £* «1H#* ^-44fe cflofl 444-2, 3*11 4 (321) £-44 st-fr 444 4 a 
elui 14 « 4£*# 7)H7l(323)o)l tj|$ 4£*» 4* #344. 4 4«34 4444 ^oW, s)-44 
S* 4m-f* 6 4s# i44^, ^ «1SM 4^4314 -fry (50)4 4 3 4^4 ^-44 444. 4£*# *l 
44 (323)71- oflci(322)iH^El 4* 44* 44 34, °»4(322)7> 4* 44 4#444 4E*f H44(323)fe 
°a«V2j^S. 6 HlHofl cfl$3F4 4°1 %% "Hlolejal ^cfl^o] c]f-H 4£*» 44 #344. «H4(322)7> oH4 4 
* 4£ 4^^1717) ^|o|7)(323)fe ofl4(322)4 4 4 (addition result) * #344. 



4*1^ °HH3i4 #3 4* 167)14 44 tfl*H 4 (cycle) s 44 "fl^l, 44°H 4^^1 444 

^4 (pixel)* 47-1^ Dfleej^o)) o^gfl af-sl^ 4#S 7fl4l=.Jg ^ ojo.^ 167 )|^ aefloj^o)] <£o]*) a ft 

4 0 M14 154 ^4°)14 *^*4. 44 44<H1 ^>go| ^^^44, 3. 2°1I4 44hH 44 

lo| a f.^ #o. 70 | 167|) ^ nefloj £4 ^3))a^(32)7> ** IS 444^ He)l°J* 77flol4. o)<4 ^o|, 
167)14 ^e)l°J ^ 44 44 7/1644. 7 r 4 44 4 4£<143 cfloidf-^- 4li4444i, 44 4^5 ^ 
444 ^4°)1 fll4 4£4 5a444£, i44 4ho)1 444 44 ^-^^ 4 44. 44 & 2fe 44% 
43 44 oil 4 4. 
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OH cflo|Eil- ^S^*>7l ##31 ol*$=r. £ «l*lBl« ^iCf -f^$ LCDS) #3 

S *l*$th c-1 VI. =i c!4°J£ 43#*>Ji 



» ol-g-sfS^-M", 9-»lH Hfe 11 - u|e 7J-p> tflo|^ ^ 3 x3 Sfe 5X5 3*)^ 115)^ £ t^ofl^ cl*]%.fr ^ 
^S}7) 4I«H °l-8-« SI 4. 8-U]H tflolf. r> 2x2 c]a)% oflEa^s ^5L 314. 



£ 3j-#5if- ^Al?l7| ^H, #4 Efl o]l- (Gamma Table)* #5H?U ^ 5.^91°) *\ 

*l«8 (dithering) 7]#* °l-g-$ 3K V 7}^ * zz « 0 ^# *ll-&*Rr 5:4* £tt4. 

t^S] £3* o) £o>3 7].^, ^ H l s)«].a) .g.ol*MI *Hs) ^ ojo.4 <>] 3 « •£ 

(57) fl-M •SSI 

1. 

-il^S. «S4#S|fe (Gamma) # *r**]7lfe #4 Efl o| a. ( Ga mma Table); 

^2] -g-Al Aj 5i (vertical synchronizing signal), 'r 3 ! -til: (horizontal synchronizing signal) ^ LCD *)) 
ol Aj^^fil ShM<i #^(image pixel clock)* 31^sH 9 3 3 f^l *<r#& ##^fe ^l^r al"(cou 

nter module) ; 



^1 31^& ^ f'f 7fl^5J:ofl 4=. z^o) ^^o)l cfl^V (dithering) ^*^ul. 47) 4* S»* °fl 

H^il- itsfr t)^^ a if- (dithering value generating module); U 



* * 
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LCD c^#eflo|$] <gg| oiol^f. Qv\ Eflo)£. S .«-E^ £33 #4 Oj^ #q a ,E # 7 a v^A| 

£1- (calculation module); 

S. ol-f-oHfe 3# s-^ o.S. 5>fe LCD *]±*$&S>.5L snflo] * £D floio)|A-l =S.^|^S)fe 2K V 

Sfi} h aj oj $ o_g_ s_x£ (loading) 5>^r « 1 Tfl^l ; % 

m #i *n^a* -l>#*u. ^ -asm si*b>h ^i<h^^ cih #4 go] ^ «i 

SSI #<LS. S«3*rfc 7)1^71; 

^11 l^ofl StI°H. A <M 7}]^ 2.1- (calculation module)* Tfl^ £|£ "B^SIfc nlH2] cflojel * fts] Q 

tHsubstraction)* ^Sr-l, *^ ^(carrying value)* #^*rfe ^ 3)) ^1 (comparer) ; 

At SL^S. «a^S)fe £* h)eo] ^olEj £ s$ 7 ] *£ SJt* 4 ?r (addition) SU, *t(sum) 

g S* #3*Rr »flcl (adder); 3 

°flci2] #t( S um) $ 4£*# a* afe 4£*# sh nj-e m a* #3*Kt 4^** ^i<h?i : 

£ °l*<H*lfc 51* *3 <13 §>fe SH£ 3*1% 
^T 1 ^ 4. 

*]]3*<H 5fl<>H, 4£*# &°) ^'a, 4£*fl- aiW^r #f(sum)t #3*rfe a^lo £ Sf^- fj-tf 

£<3 
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